Sickle cell disease (SCD) is a genetic blood disorder associated with multiple health complications including anemia and recurrent pain episodes. Objectives: This study aimed to assess the mothers' knowledge and practices for children with SCA at New Valley governorate hospitals. Design: A descriptive research design was utilized in this study. Subjects and method: This study included 45 mothers of children who were diagnosed with SCA. Setting This study was conducted in the inpatient pediatric unit and pediatric clinics at New Valley governorate hospitals. Tool: A structured interview sheet was utilized to collect the necessary data. Results: It was found that more than one third (40% ) of mothers had satisfactory knowledge. Slightly more than one third of mothers, (35.6%) had poor knowledge about SCA. It was found that half of mother's (51.1%) had satisfactory level of practice, while 48.9% had unsatisfactory level of practice regarding SCA. conclusion the low level of maternal education was a significant risk factor for the poor knowledge and poor practices of the mothers regarding management of SCA. Recommendations: Effective genetic counseling, neonatal screening test should be applied at the New valley governorate hospitals for early detection of SCA, and health education program sessions for mothers of children with SCA.
Introduction
Sickle cell disease (SCD) refers to a spectrum of autosomal recessive genetic disorders of hemoglobin, an oxygen-carrying red blood cell protein. These chronic hematological disorders include sickle cell anemia (HbSS) and other genetic presentations of the disease. The severest type of SCD is the sickle cell anemia, in which two copies of the hemoglobin variant HbSS are present. Sickle cell anemia is also the most common type of SCD, with 65% of children having the HbSS genotype (Wang, 2007). Sickle cell disease is considered the most prevalent genetic hematological disorder and affects approximately 72,000 people in the United States, primarily of African, Mediterranean, Caribbean, South and Central American, Arab, and East Indian descent (Ashley-Koch et al., 2000). More specifically, SCD occurs in approximately 1 of every 350-700 African American births and in 1 of every 1,000 to 1,400 Hispanic American births in the United States (Wang, 2007) . The highest frequency of sickle cell disease is found in tropical regions, particularly sub-Saharan Africa, India and the Middle-East (Weatherall & Clegg, 2001 ). Sicklecell disease (SCD) is not frequent in Egypt except in the Oases where the carrier rate varies from 9 to 22% (El-Beshlawy&Youssry,2009). Normal hemoglobin, hemoglobin A (HbA), is the main oxygen-carrying protein found in red blood cells. Hemoglobin is made of two alpha-globin and two beta-globin chains. In SCD, at least one sickled beta-globin gene is inherited. When both sickled beta globin genes are inherited, HbSS is the resulting genotype ( Lemanek & Ranalli, 2009). The oxygen and nutrient deprivation, along with the accumulation of toxic waste products, contributes to the acute and chronic clinical symptoms seen in individuals with SCD. The mean life expectancy of individuals with the HbSS genotype is 42 years for males and 48 for females (Platt et al., 1994) . Infants with SCD generally do not exhibit clinically observable evidence of disease until six months of age because healthy fetal hemoglobin remains in the body until about three months of age. Between three and six months, adult hemoglobin replaces fetal hemoglobin. Because adult hemoglobin is impaired in individuals with SCD, the negative effects of the disease become observable around six months of age, when the levels of abnormal hemoglobin rise in infants (Smith & Baker, 2011) . One of the hallmark clinical features of SCD is vasooccclusive crisis, which is experienced as episodes of pain. Pain episodes are considered acute when they result from blocked blood flow and chronic when they occured due to damage from repeated pain episodes and tissue ischemia (Franck et al., 2002) .
Pain episodes can vary in location, intensity, and quality among individuals with SCD. Pain associated with vaso-occlusive crises is often described as uncomfortable, achy and steady. This pain is observed most frequently in the extremities, the hips, or the abdomen. Pain crises are most often managed in the home with analgesic medication (Dampier et al., 2002) . The worsening of pain can also be prevented by applying heat or touch and consuming fluids. When pain becomes severe enough, however, hospital admission may be required. In fact, one-half to two-thirds of hospital admissions in children with SCD are related to pain crises (Gil et al., 2000) . Physical exertion, extreme temperatures, and stress were noted as aggravating factors for sickle cell crisis.
A typical medication regimen for an individual with frequent pain episodes includes hydroxyurea therapy, analgesics, and possible red blood cell transfusion therapy (Taylor et al., 2010). Analgesic therapy, both opioids and non-opioids, is commonly used to treat acute pain in the home setting. Nonopioids most frequently include nonsteroidal anti-inflammatory drugs (Niscola et al., 2009). Exchange transfusions and hydroxyurea therapy are also used as preventive strategies to reduce levels of Hgb S and have been helpful in decreasing pain, but these do not completely prevent crises. Some barriers to providing effective pain relief in the home were identified as limited knowledge of coping strategies and inadequate knowledge about the use of analgesics to control pain (Dampier et al., 2002). Nurse plays a vital role in the education of the child and family regarding non pharmacologic techniques for pain management, as well as in the implementation of such techniques while the child is hospitalized. Nursing care of the child with SCD and fever includes prompt IV antibiotic administration, monitoring of vital signs for signs and symptoms of sepsis, antipyretic administration, and education of the family regarding SCD and fever. Patient and family education regarding acute febrile illness should include a basic review of splenic dysfunction, discussion regarding when to call the doctor or clinic, the importance of prompt medical attention with fever, thermometer use and verification that a working thermometer is in the home, and appropriate medication administration teaching (Jakubik & Thompson, 2000). Many pain crises can be managed at home. child will need to increase fluid intake and should use the pain pills prescribed by their doctor. If care of the pain at home is not effective, medical care will be right away. In addition to drinking lots of water and taking pain pills, there are many other ways to help child fight the pain of sickle cell disease. As with other kinds of pain, it's best to use many different approaches at once to get the best pain relief. Biofeedback, cognitive strategies, selfhypnosisand progressive relaxation all show great promise as useful treatments to add in to the usual sickle cell pain treatment (Kyla and Brendan, 2009).
Aim of the Study
This study aimed to assess the mothers' knowledge and practices for their children with sickle cell anemia at New Valley governorate hospitals.
Research questions
What is the mothers' knowledge about care of their children with sickle cell anemia? What is the mothers' practices regarding care of their children with sickle cell anemia?
Subjects & method

Research design
Descriptive research design was utilized to meet the aim of this study.
Setting
This study was conducted in the inpatient pediatric unit and pediatric clinics of El Kharga general hospital, El Dakhla general hospital, and El Farafra hospital). Subjects A purposive sample of children with sickle cell anemia (45) and their mothers as following: 39 mothers from El Kharga city, 2 mothers from El Dakhla city, and 4 mothers from El Farafra city.
Inclusion criteria
Mothers of children with sickle cell anemia from 1 month to 17 years old and agree to participate in the study.
Tools of data collection
A structured questionnaire sheet to collect the required data for this study. It consisted of three parts: Part (I) Characteristics of the studied mothers as: the mother's name, age, educational level, occupation, residence, consanguineous relationships, number of children, family number and family history for sickle cell anemia.
(II) Characteristics of the studied children as: the child's age, sex, birth order, and the level of education.
Part two
Questions to assess the mothers' knowledge about sickle cell anemia such as definition, causes, signs and symptoms, diagnosis, precipitating factors of sickle cell crisis, preventive measures to prevent vaso-occlusive crisis and the complications of sickle cell anemia. Part three Questions to assess the mothers' reported practices related to care of their children with sickle cell anemia such as places and persons referred to during crisis, follow up, nutrition, and medications. Scoring system A structured questionnaire sheet for mothers' knowledge: it consisted of 26 questions. The score that was given for subjects responses was: (Two) grades→ for complete correct, (one) grade → for incomplete correct and (zero) grade → for incorrect or not responding.
The total scoring of mothers' knowledge was done as follows:
Poor < 50 % Satisfactory 50 -70% Good ≥ 70 II: Questionnaire sheet for mothers' reported practices: it consisted of 24 questions. The score that was given for subjects response was Two → for completely done, one → for done incompletely and zero → for not done. The total scoring for mothers' reported practices was done as follows Satisfactory ≥ 60% Unsatisfactory < 60% Method of data collection An official letter from the faculty of nursing, Assiut University, was prepared and delivered to the director of New Valley governorate hospitals (El Kharga general hospital, El Dakhla general hospital, and El Farafra hospital) to carry out the study Ethical Considerations:  Research proposal was approved from ethical committee in the Faculty of Nursing.  There is no risk for study subject during application of the research.  Oral consent was obtained from mothers who are willing to participate in the study, after explaining the nature and purpose of the study.  Confidentiality and anonymity was assured.  Study subject have the right to refuse to participate and or withdraw from the study without any rational any time.  Confidentiality of data was asserted. Every mother was reassured that information obtained would be confidential and used only for the purpose of the study.  The study tools were developed by researcher based on the literature review and it was tested for its content validity and reliability by exposing to five experts in the pediatric field.
 A pilot study was carried out on 5% of mothers and their children with sickle cell anemia at New Valley governorate hospitals to test the clarity of the tools for applicability and estimate time needed for each.  Data were collected by the researcher through interviewing the mothers in groups (3mothers) to deliver the developed questionnaire sheet to them to collect the needed data. The time needed to fulfill each sheet ranged from 20-30 minutes to fill sheet depending upon the response of the participant mother. The actual work started by meeting the mothers throughout the morning time, every day except Fridays and a home visit was done to the mothers who are not hospitalized at New Valley hospitals. The phone was used to fill the sheet for cases of El Farafra general hospital due to long distances. Data were collected during the period from beginning of February 2012 to the end of May 2012.
Statistical analysis
Data entry and data analysis were done by using SPSS program (statistical package for social science) version 16. Data were presented as number, percentage, mean, and standard deviation. Chi-square and Fisher exact test were used to compare qualitative data. Pearson correlation was used to measure correlation score of knowledge and practice. P-value considered statistically significant when p<0.05. . (1) : Correlation between score of knowledge and score of reported practices of mothers.
Results
Table (1): shows the characteristics of the studied mothers. It was found that the age of 37.8% of the mothers was ranged from 40 years or more, while 31.1% of them were less than 35 years, this table revealed that the mean age of the studied mothers was 37.82 ± 7.70. Regarding mothers' level of education, it was observed that nearly two thirds of mothers (64.4%) were graduated from the secondary schools, while one quarter of them were highly educated and only 4.4% of them received primary education. Employee mothers constituted two thirds (60%) of the study subjects, while less than half of them (40%) were housewives. Regarding the mothers' residence, the majority of mothers (93.3%) were living in the urban areas, while only 6.7% were in the rural areas. More than two thirds of the mothers (62.2%) had children number between 1-3 children (62.2%), while less than half of the sample (37.8%) had 4 to7 children. Near threequarters of the motherss had not a consanguinity (71.1%) while nearly one third of them (28.9%) had a consanguinity. Concerning the family history of the disease among the studied mothers, the results revealed that 44,4% of them had a positive history. Table ( 2): Illustrates characteristics of the studied children. It was observed that more than half of children (55.6%) aged from 6 years ≤ 12 years, and nearly one quarter of them (24.4%) of them were 12 years or more while 20% were less than 6 years with a mean age of 9.42 ± 1.19 (2y,3m -17 y) years.
Concerning the sex of the studied children, it was found that more than two thirds of children (64.4% ) were males while less than half of the sample (35.6%) were females. Concerning the children' birth order; it was found that one third of children (35.6%) was the 1 st born child group, while less than one quarter of them (15.6%) was among the 2 nd born child group. More than half of the children are at the primary education (68.8%), while less than one quarter of them (11.1%) are at secondary and diploma schools. Table ( 3): Presents the frequency distribution of mothers general knowledge about sickle cell anemia. Regarding the definition of sickle cell anemia, it was observed that less than two thirds of mothers (60%) gave incomplete correct definition of sickle cell anemia, while less than half of mothers(37.8%) gave incorrect definition and only small percent 2.2% gave complete correct definition.
Regarding inheritance of sickle cell disease, it was found that two thirds of mothers (66.7% ) knew that sickle cell anemia is an inherited disease, while less than half of them (33.3%) didn't know.
Concerning the manifestation of sickle cell anemia mentioned by the mothers, it was observed that the vast majority of manifestations known by mothers was mild jaundice (97.8%), followed by change in urine color (88.9%), fever (82.2%), joint pain (75.6%), severe abdominal pain (66.7%), painful swelling of hands and feet (51.1%), headache (24.4%), and recurrent bacterial infections (13.3%). However, small percentage knew that growth retardation, dyspnea and exertion (6.7%) one sickle cell manifestations. All of mothers did not know the complications of sickle cell anemia (100%). About half of the sample (51%) believed that the consanguinity marriage is a cause for acquiring sickle cell anemia. It was reported that more than half of mothers did not know the prevention of sickle cell anemia (60%), while less than one quarter (20%) of their answers were prevention through premarital counseling , while a small portion through avoiding consanguinity marriage (6.7%), and both through premarital counseling, and avoiding consanguinity marriage (13.3%).
Table (4):
Presents the frequency distribution of mother's knowledge about precipitating factors and prevention of sickle cell crisis. Concerning the precipitating factors of sickle cell crisis, it was found that nearly two thirds of mothers (68.9%) knew that infection was a risk factor. Regarding the exposure to heat and excessive physical exertion, more than half of the studied mothers knew that (53.3%, 51.1% respectively). Less than one quarter of mother's knowledge (11.1%, 4.4% respectively) knew that traveling to high altitude and dehydration due vomiting and diarrhea were risk factors, while (22.2%) of mothers did not know about precipitating factors of sickle cell crisis. Regarding mother's knowledge about prevention of sickle cell crisis, our results revealed that more than half of mothers (62.2%) knew about early treatment during infection. As regards avoidance exposure to heat (42.2%(, and avoidance traveling to high altitude (8.9%), while less than one quarter of mothers (20% ) did not know the prevention of sickle cell crisis. Table (5): Shows the frequency distribution of the mothers' reported practices related to child nutrition. It was noticed that the majority of mothers (86.7%) were giving a usual nutrition and more than half (51.1%) of them were avoiding the iron-rich food, while 20.0% of them were increasing vegetables in their children's diet. It was noticed that more than three quarters of mothers (77.8%) knew that the iron rich-food are forbidden for their children, while 22.2% of them did not know. Regarding frequencies of mother's knowledge about the types of iron-rich food, were (80%, 62.2%, 48.9%, 46.7%, 51.1% respectively) for each of eggplant, liver, molasses, apple, and others not mentioned . It was found that the majority of mothers (68.9%) were increasing fluid intake during the crisis while 31.1% were not. As regards the increasing fluid intake during sickle cell crisis, it was found that more than two thirds of mother's practice ( 68.9%) was to increase fluid intake during sickle cell crisis, while less than one third of mother's practice (31.1%) was not increasing fluid intake during sickle cell crisis. Table (6): Presents relationship between mothers' characteristics and their total level of knowledge. The mothers' age didn't have any significant effect on the total level of mothers' knowledge (p-value=0.293). Regarding the maternal educational level, those who had secondary/diploma level of education had significantly higher frequencies of satisfactory score in comparison to other groups (55.2%). on the other hand, university graduated mothers showed significant higher frequencies of good score in comparison to the other two levels (88.9%) and significant difference was found (X2= 32.23, p-value=0.000). Regarding the maternal occupation, working mothers had significantly higher frequencies of satisfactory score (44.4%) or good score (37.0%) in comparison to housewife mothers and significant difference was found (X2= 10.22, p-value=0.006). It was noticed that the family size had no significant effect on the score of mother's knowledge (p-value=o.o74). It was observed that positive family history for sickle cell anemia had no significant effect in the score of mother's knowledge (p-value=0.711). Table (7) : Presents relationship between mothers' characteristics and their total level of reported practices. Regarding the maternal educational level, university graduated mothers had significantly higher frequencies of satisfactory score (77.8%) in comparison to the others two levels and significant difference was found (X2= 6.36, p-value=0.041). Regarding the family size, mothers who had number of children from 1-3 in the family had significantly higher frequencies of satisfactory score (64.3%) in comparison to mothers who had children more than three (29.4%) score (X2= 5.15, p-value=o.o23). It was noticed that neither mother's age, nor their occupation had significant effect on the score of mother's practices. Similarly, positive family history for sickle cell anemia was not associated with significant effect on the score of mother's practices (p-value=0.463). Fig. (1) : There is a statistical significant positive correlation between the level of mothers' knowledge and score of practices (r= 0.451 & P= 0.002).
Discussion
Based on the results of the present study, it was found that, the majority of mothers of children with sickle cell anemia were from urban areas while a minority of them were from rural areas (Table-1 ). This finding is in agreement with El-Beshlawy & Youssry, (2009) who stated that in Egypt, along the Nile Valley, the HbS gene is almost nonexistent, but in the western desert near the Libyan border variable rates of 0.38 percent in the coastal areas to 9.0 percent in the New Valley oases have been reported. HbS carrier rates vary from 9 to 22 percent in some regions. This could be explained by the fact that New Valley governorate is a new one and most of the job chances in the capital of the governorate as well as the availability of other social, medical and economic services.
Results of the present study also showed that one third of the studied mothers were 40 years old or above (Table-1 ), this may lead to increased number of children with sickle cell anemia. This result is in agreement with Jeffrey et al., ( 2008) who stated that before pregnancy, partners should speak with their health care practitioner about their risk of having a baby with a genetic disorder. Risk factors include older age in the woman, a family history of genetic abnormalities, a previous baby with a birth defect, miscarriage, and a chromosomal abnormality in one of the prospective parents. The current study showed that there was consanguineous marriage among the studied mothers (Table-1 ). Consanguineous marriage is still high in Egypt (35.3%) especially among first cousins (86%). However, the frequency varies by region. It is higher in Sohag (42.2%) and Cairo (36.1%) than in Assuit (21.7%). Also it was higher in rural areas (59.9%) than in semiurban and urban areas (23.5%) and (17.7%), respectively (Shawky et al., 2011) .This favored the appearance of complex phenotypes of genetic disorders which result in difficulties in phenotype classification. Several genetic disorders have been reported to be frequent among Egyptians (Teebi, 2010, & Afifi et al., 2010) . This finding could be explained by the presence of traditional concept as most of mothers denying of the family history for fear of being accused of her child condition. In addition to the fact that most of mothers were from the urban areas. Results of the present study showed that more than half of children with sickle cell anemia aged from 6 years to 12 years old (Table-2 ). This result is in agreement with William & Shiel, (2013) who stated that Sickle cell anemia usually first presents symptoms in the first year of life and the affected infants do not develop symptoms in the first few months of life because the hemoglobin produced by the developing fetus (fetal hemoglobin) protects the red blood cells from sickling. This fetal hemoglobin is absent in the red blood cells that are produced after birth so that by 5 months of age, the sickling of the red blood cells is prominent and symptoms begin. This variation in age of presentation may be related to the absence of neonatal screening for abnormal hemoglobin, which will lead to delayment in detecting of such cases till school age. Results of the present study also showed that more than half of children with sickle cell anemia were males while one third of them were females (Table- 2). In this context Maakaron, (2013) reported that the male-to-female ratio is 1:1. No sex predilection exists, since sickle cell anemia is not an X-linked disease. Although, no particular gender predilection has been shown in most series, analysis of the data from the ultra-sonography renal data system demonstrated marked male predominance of sickle cell nephropathy in affected patients. Results of the present study showed that the most frequent clinical manifestations of sickle cell anemia were mild jaundice, change in urine color, fever, joints pain, severe abdominal pain and painful welling of hands and feet (Table-3 Chan, 2005, Quinn & Rogers, 2010) . In a sample of over 100,000 SCD visits, the most common principal diagnosis for treat -and release visits as well as for hospitalization was SCD pain episode (64.2% and 76.9%, respectively) (Brousseau & Owens, 2010). Carrier detection, genetic counseling, premarital diagnosis, neonatal screening, preconception, prenatal diagnosis and selective screening programs are of great importance in the prevention of genetic disorders (Shawky et al., 2011) . As regards the mothers' knowledge of SCA, the present study revealed that 60% of the mothers did not know the prevention of sickle cell anemia (Table -3 ). In this study, it was found that infection is the most common precipitating factor of vaso-occlusive crisis, exposure to heat, and excessive physical exertion (table-4 ). According to Maakaron, (2013) the precipitating factors of vaso-occlusive crisis include the following: hypoxemia: may be due to acute chest syndrome or respiratory complications, dehydration: acidosis results in a shift of the oxygen dissociation curve, changes in body temperature (eg, an increase due to fever or a decrease due to environmental temperature change. Also Beevi, (2009) stated that the common precipitating factors of sickle cell crisis include ;dehydration due to vomiting, diarrhea, increased sweating or exposure to heat, exposure to extreme climates, traveling to high altitude, excessive physical exertion, and infections. Results of this study showed that mothers' knowledge about prevention of sickle cell crisis was early treatment during infection, avoid exposure to heat, early diagnosis and follow up (Table-4 ). This is in agreement with Woods, (2013) who stated that sickle cell anemia cannot be prevented. There are some general guidelines that may keep the condition under control: Take daily folic acid supplements, this will help to build new RBCs, Drink plenty of water to prevent dehydration, Avoid temperature extremes, Avoid overexertion and stress, Get plenty of rest, Get regular check-ups with knowledgeable healthcare providers, and Seek genetic counseling. In the present study two thirds of mothers with sickle cell anemia were feeding their children a usual nutrition during crisis, half of them were avoiding the iron-rich food, while one quarter of them were increasing vegetables in food and two thirds of them were increasing fluid intake during sickle cell crisis (Table-12 ). Good nutrition, while essential for anyone, is critical for patients with sickle cell disease. Some dietary recommendations include: Fluids are number one in importance. The patient should drink as much water as possible each day to prevent dehydration. Diet should provide adequate calories, protein, fats, vitamins and minerals. Patients and families should discuss vitamin and mineral supplements with their doctors and nurses. Some studies claim that omega-three fatty acids, found in fish and soybean oil as well as dietary supplements, might make red blood cell membranes less fragile and possibly less likely to sickle, although no studies have proven this definitively. Patients should take daily folic acid and vitamin B12 and B6 supplements. Vitamin B6 may have specific anti-sickling properties. Some studies recommend 1 mg folic acid, 6 microgram vitamin B12, and 6 mg vitamin B6. Foods containing one or all of these vitamins include meats, oily fish, poultry, whole grains, dried fortified cereals, soybeans, avocados, baked potatoes with skins, watermelon, plantains, bananas, peanuts, and brewer's yeast. However, folic acid can mask pernicious anemia, which is caused by deficiency of vitamin B12 and is more common in African-Americans than other populations (Brown, 2011) . Results of the present study showed that there was a relation between level of knowledge and practice and mothers' educational level (Table-14&15 ) where the educated mothers had significantly higher score of knowledge and practice about sickle cell anemia than those who didn't have education or had low educational standard. This finding is in the line with Bernsen et al., (2011) who found that knowledge score was lower in those women who didn't have education or have low educational standard. Nakhjavani et al., (2012) found that mothers with a university degree had actually better knowledge.
Conclusion
Based on the resuls of the present study, it can be concluded that: The low level of maternal education was a significant risk factor for the bad knowledge and poor practice of the mothers regarding management of sickle cell anemia. The majority of mothers who are working had a good knowledge about sickle cell anemia rather than those who were housewives. The smallest family size enhances the good practice during sickle cell crisis.
Recommendations
Based on the findings of the present study, the following recommendations are suggested:  There is a dire need to arrange for health education program sessions for mothers about sickle cell anemia including causes, signs and symptoms, sickle cell crisis and management of sickle cell crisis.  The importance of audio visual media which can be taken as means of communicating ideas and information about health, nutrition, complications, care of these cases and medicine to a mass audience.  Effective genetic counselling, and concerted effort to identify families at increased risk, and to provide them with risk information and carrier testing when feasible.  Planning and developing teaching and training programs for mothers. The education of mothers can be an important variable which affects their knowledge regarding disease and their practice of care for their children.
